SUMMARY Swabs were taken for culture from the periurethral area and urethral meatus in 124 uncircumcised and 60 circumcised boys. Proteus Sampling was as follows: in the uncircumcised boys the preputial sac was sampled. In the circumcised a swab was pressed against the periurethral area and the urethral meatus. In both cases a moistened swab was used. The swab was then inserted into Amies transport media and sent promptly to the laboratory where blood agar, McConkey's agar, and neomycin blood agar were inoculated and incubated for 48 hours in aerobic and anaerobic conditions and the isolates identified and recorded.
Sampling was as follows: in the uncircumcised boys the preputial sac was sampled. In the circumcised a swab was pressed against the periurethral area and the urethral meatus. In both cases a moistened swab was used. The swab was then inserted into Amies transport media and sent promptly to the laboratory where blood agar, McConkey's agar, and neomycin blood agar were inoculated and incubated for 48 hours in aerobic and anaerobic conditions and the isolates identified and recorded.
Results
The results are shown in table 1. They show a significantly higher rate of P mirabilis in uncircum- (1-7%) (p<0001). Table 2 shows a breakdown of the figures according to different age groups. The figures sometimes add up to more than the total number of patients as in some cases a mixed growth was reported-for example, proteus and streptococci. There was a decreasing incidence of proteus isolation with age in uncircumcised boys ranging from 44-4% in infants, 25% in the 1-5 year olds, to 12-3% in school age children. These differences are significant (p<0-001).
Growths of proteus in uncircumcised boys were reported as heavy in seven patients, moderate in 11, and light in 10. The heavy growths occurred only in infants and preschool children.
The one swab from a circumcised boy to grow proteus had a mixed culture with only a light growth of proteus. As so few circumcised boys had positive cultures, analysis by age group was not possible.
Discussion
Hallett et al showed that proteus was a common cause of urinary tract infection in boys and was responsible for 67% of infections in their series.1 They produced evidence suggesting that the organism might originate from the prepuce or urethra.
The same authors isolated proteus from preputial swabs in 82% of boys who had had urinary tract infections; they found proteus in only 10% of a control group of boys and all of these were under 6 years of age. As mentioned above we also isolated proteus much more commonly in children under 5 years old and only obtained heavy growths of the organism in this age group.
Hallett et al also showed that the pattern of infecting organisms changes at puberty and that Escherichia coli becomes the predominant organism in adult males,' although over the age of 60 years proteus again becomes a frequent pathogen suggesting a relation to prostatic secretion.
Clearly simple carriage in the preputial sac does not always lead to urinary tract infection.
In patients with urinary tract abnormalities and those who get repeated attacks of urinary tract infection P mirabilis is an important pathogen frequently affecting the upper urinary tract. No 'clear' virulence factor has been shown to be important. There is no relation between the organism's adhesiveness, origin, and its association with urinary tract infection.2 It would be of interest, however, to study preputial strains in subjects who develop urinary tract infections and compare them with simple carriers.
A recent study in infants by Wiswell et al showed that the declining frequency of routine circumcision was accompanied by an increased incidence of urinary tract infections.4 They considered only infants and did not record any causative organisms.4
It would be difficult to justify routine circumcision. If one regards the incidence of urinary tract infection in boys of all ages as 0-9%, circumcision might protect four or five boys per 1000 from proteus species. This hardly seems justifiable bearing in mind that the operation is not without risk. Alternatively some form of foreskin cleansing might be an alternative approach to prophylaxis, but it is rarely practised. 5 Ghazalis et al have shown the close relation between urinary calculi and proteus infection so these infections must be taken seriously. 6 We consider that this study strongly points to the preputial sac as an important reservoir of P mirabilis in the age group investigated. Study of the virulence factors of different strains may give an indication of those that will invade the urinary tract. 
